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不对称氢化反应，转化率高达 100%，对映选择性最高达到 67% ee。 
关键词  手性多齿胺膦配体；不对称氢化；酮；亚胺 


















                    Abstract 
The design, synthesis and application of chiral ligands plays an important role in 
asymmetric catalysis. Excellent chiral ligands is the key to realize highly catalytic 
activity and enantioselectivity during the asymmetric reaction. Although lots of chiral 
ligands have been synthesized and studied, it is still an attractive goal to design novel 
effective chiral ligands and chiral catalysts for different asymmetric catalytic 
reactions. 
In recent years, a series of chiral N,P-containing ligands was designed and 
synthesized in our laboratory. They show good enantioselectivity in asymmetric 
transfer hydrogenation, hydrogenation and hydrosilylation of aromatic ketones, as 
well as kinetic resolution of racemic aromatic alcohols and asymmetric 
cyclopropanation of styrene. Herein, we investigated the asymmetric hydrogenation 
of ketones and imines using a series of chiral N,P-containing ligands.  
Firstly, we found that the catalytic system generated in situ from chiral 
multidentate ligand (R,R,R,R)-PN4H6 and [Ir(COD)Cl]2 could smoothly catalyze the 
asymmetric hydrogenation of imine, giving the corresponding optical active amine 
with complete conversion and moderate enantioselectivity. Secondly, chiral ligand 
(R,R,R,R)-P3(NH)4 was applied to catalyze the asymmetric hydrogenation of  various 
ketones, achieving corresponding chiral alcohols with highly catalytic activity and 
enantioselectivity (up to 97% ee).  
This thesis consists of parts as follows: 
1. We applied (R,R,R,R)-P3(NH)4 ligand to catalyze the asymmetric 
hydrogenation of ketones, affording corresponding optical active alcohols with up to 
99% conversion , up to 97% ee and TON up to 1092 h-1 . 
2. Using the catalytic system generated in situ from a series of chiral 
N,P-Containing ligands and various metal complexes, we studied the asymmetric 
hydrogenation of imines. It showed that the (R,R,R,R)-PN4H6 ligand/[Ir(COD)Cl]2 
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With the optimized reaction conditions, we obtained the corresponding chiral 
amine with up to 100% conversion and 67% ee.  
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